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FOREWORD

This study was initiated in order to provide factual date concerning the
effeet of seversl combinations of corn sirup product, sucrosze, and dextroge on
the overall qualliy of canned Jellied cranberry sauce. The compilation and e-
valuation of the datas obtained from this study will enable the U.S. Army Fatick
Laboratories to determine whether or not the current specification on canned
eranberry sauce (Z~0-556) is realistic in 11mit1ng the ‘amount of corn sirup solids
to 25 percent of the sugar solids. t :

This work was performed under Project No. 1G762T13A03%, Military Food Service
and Subsistence Pechnology.

ii




Foreward

List of Figures
Abstract

Introduction
Exporiresntal Procedures
Regults and Discussion

Literature Cited

TABLE OF CONTENIS

111

Page
11

iv




ny

.

e

R

LIST € FIGURES 1

Arevees Figuor ratings of capned dellied crepbervy sauce oo

by elorAge time and temperetare.

Aocontanct soores of

2f @
By glurage tine and temperature.
Average ool ratinges of canped jellied orannsvoy swucd
affected Ty sinpage time and femperature. s

pticel denally of aclid ethanol sxbrects of caroed jellled
cravberry sance as sffected by gtorapge time and tenpparatare.

dverage texvere ratings of canned jellied cranberry sauce s
affecved by tlme and temperaturs.

Texture of canned jellied cranberry ssuce as determined by
the ¥loom Gelometer.

Toral solide {degrees Brix) of camned jellied crenberry
ssuce ag sffected by storage time and tempersture.

vH of capned jellied cranberry sauce as affested by steragﬁ
time and temperature.

Agidity of camned jellied cranberry sauce as affected by
storage time and temperature.

iv

anngd jallied cranberry sauck se alfeotad

ol

e
T

1

15



3BSTEACT

The canhned product wes stored at 4.4%, 21° and 37*?°C. for 12 xeonths snd
the followlng results obtained: (1) Sweetening agents conslsting of mere tnan
75 percent low or high conversion corn sirup advergely affected the fisvor and
textyre of the sguce, this on the basis of boith subjective and objective i1ssts)
{(#) Storege tisme and temperature did not appreciadly affect the pH, soluble
pélids and acidity; (3) Anthooyanin pigments underwent degradation during stor-
age. Higher tempersture end longer storege pericd resulted ie greaster pigment
degradation. ' : :

At



L INTRODUCTION:

This siudy was initigted o -provide fectual dats concerning the effect of
various sweetening agents such as sucrose and dextrose with several combinetions
of cora girup prodncte on the Flavor, color snd texturs of camned jellied oran=
verry sauce after storage for different times st Qifferent tempsratures. Baker -
snd Goodwinld) indicated thet sugar at higher concentrationz (&% percest) doas
not appesr 1o protect the Jjellying values of the cranberry pectin st bolling
temper?tgres and thet the inversion of sugar does not influence jelly strengin.
Kormen(9) stated that anthocysnins are hydrolyzed in suck scid fruits as oran-

- berry and logsnberry and the anthocysnidin is precipiteted ss a brown sediment.
This may account for the 5o~c?&%@& darkening of commersially cannsed cracherry
gavee. Servedioc and FPrancis b Tound that the pigment content and color of cran-
berry jyice wers relagtively otable et 1.6 C. and degraded very gulekly at STS?GC‘
Francis\5) indicsted that.the ratio of sbsorpuion at 535 and 415 nm in the scid
ethanol extfggﬁi@n medis was cazlculated gs an index of pigrent content. Sastry
and Tizcher't/ indiceted that the period of storage everted the maximun influencs
on the deterioration of the asthocyanin pigment in Concord grape juice as compsred
£ the'presence of air o nitrogen in the headspace of the container or storage of
the sample in dark or exposed light. Both the mono~ and the diglucosides of the an-
thocyanidin were found to decrease as a result of storage.



EXPERIMENTAL PROCENURES

) Pulp extracted frcr the Howe varlety of cranberry was mixed with 14 &i:ferent

- sweetening agents as shown belov. The sweetered pulp was then processed intc regular
jellied cranterry sauce according to the usual commereial practice at a pllot plant
installaticn of s major cranberry sauce producer. The sweetcning agents were anded
as follows:

Vo, cf treatment Sweetening agernt
i 754 MISBL + 25% HCOSE
2 75% MISS + 25% LCCS®
| 3 60% MISS + W) H.CS
| b 604 MISS + 4% [oCS
) 5 50% MISS + SU% HCCS
6 50%h MISS + 5C% LCCS
7 2% MISS + ° 5% HCCS
8 25% MISS + 75% LCCS
9 100% BCCS
| 10 100% LCCS
| 11 100% Dextrose
12 50% Dextrose + 504 MISS
[ 13 75% Dextrose + 25% MISS
14 (Control) 100% MISS
MISE = Medium invert sugar sirup - 74.6 solids (50 percent invert sugar + 50 perceat
sucrose)
RCCS = High conversion com sirup - 82.8 solids

LCZS = Low cenversiosn carn sirup - 82.0 soiids
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The jellied cranberry seauce was pecked in No. 2 ename.~. cens with 120 cans of
each treatment being packed. The cans were rearrenged in groupa, each group consist-
ing of 6 cans of each of the 14 treatmenta. 5 groups were placed in each of the 4.49,
219, and 37.7°C. storage rooms. The aforementioned groups were examined at O, 4, &
and 12 month intervals as follows:

A. Objertive teats:

1. Texture using the Bloom Gelometer. Jellied cranberry diegks
3/8" thick and 2-3/4" in diameter were used in these tests.
Color: uaing the Acid Ethanol extraction method (5).
Acidity: Using AOAC method (2)

Brix: Uaing the Abbe Refractometer
pH: Using the Beckman pH meter

L9, Il W\ ]

" B. ©Subjective tests:
1. Overall acceptability using consumer panels at the U.S. Army
Natick Laboratoriee (NLABS),
2. Flavor, color and texture using & technological panel consisting
of ten experlenced tachnolcgists at NLABS.




RESULTS AND DISCUSSION

Feod acceptance results as snown in figure 2 indicate that crapberry asuee
packed with 100 percent low conversion corn sirup and stored at 4.4, 217 and
37.79C. eonsistently received the lowest scorcs regardless of the lengtn of
storage time (0 to 12 months). Statistical analyses indlcated that this pack
was significantly differcnt from the rest. However, figure 2 shows & general trend
of high scores for packs containing a greater percentage of madium invert sugar
sirap and loyer georez for packs containing higher percentages of low or high eon-
verslon oo slirup. Simllar trends are indicated in the ucceptablility seores of
the tecnnological panel ag shown in figure 1. This indicates thst higher contents
of low or high comveralon corn sirups (75 percent and up) tends to adversely affect
the fiavor of jellied cranberry sauce.

Results of the optical density of acid ethanol extracts ag showe in figure 4
indicate nigher pigment contents in packs 8, 9 and 10 in the early stages of the
study when stored at 4.4° and 21°0. However, at higher temperaturs (37.7°C.) these
differences tend to narrow down due to rapid pigment degradation. Thiz indicates
that plgment degradation is correlated to time and storage temperatures. Higher
tamperature and longer storage perlod results in greater pigment degradation. How-
ever, these results did not corrclate closely with the color scores of the tecchuo-
isgical panel as shown in figure 3 since no significant difference was obeerved in
the gensory evaluation of the different products.

The recsults of the Bioom (elometer texture measurements as shown in figuras 6
indicate that samples 10, 9 and 8 containing 100 percent LCCS, 100 percent HCCS,
and 25 percent MISS + 75 percent LCCS respectively possess softer texture than the
rest. A similar trend is reflected by the technologleal panel scores as shown in
figure 5. Higher contents of LCCS and HCCS seem to weaken the texture of the canned
Jellied cranberry. In addition, free liquid was oObserved in cans containing these
samples as compared with the rest of the samples which were free of such liquid.

Results shown in figures 7, 8 and 9 indicate that storage time and temperature
did not appreciably affect the pH, soluble solids snd acidity of the canned jellied
granbersy saucs.
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" FIG. [~ AVERAGE FLAVOR RATINGS OF CANNED JELLIED
CRANBERRY SAUCE AS ArFECTED BY

STORAGE TIME AND TEMPERATURE
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FIG. 2-ACCEFTANCE SCORES OF CANNED JELLIED
CRANBERRY SAUCE AS AFFECTED BY
STORAGE TIME AND TEMPERATURE
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| FIG. 3- AVERAGE COLOR. RATINGS OF CANNED JELLIED
CRANBERRY SAUCE AS AFFECTED BY

- STORAGE TIME AND TEMPERATURE
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" FIG. 5-AVERAGE TEXTURE RATINGS OF CANNED JELLIED
CRANBERRY SAUCE AS AFFECTED BY

8
" STORAGE TIME AND TEMPERATURE
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FIG.6-TEXTURE OF CANNED JELLIED CRANBERRY SAUCE
20 AS DETERMINED BY THE BLOOM GELOMETER
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" FI6. 7-TOTAL SOLUBLE SOLIDS (DEGREES BRIX) OF -
CANNED JELLIED CRANBERRY SAUCE AS AFFECTED
40 - BY STORAGE TIME AND TEMPERATURE

39F

v

DEGREES BRIX

[ ]

i

f :

{ ' | ——s INITIAL

37 F o—o 4 MONTHS
——x § MONTHS
b a—a 12 MONTHS

(44

: Pr NS PP G S

. ; { I 2 3 4 5 6 7 8 9 1011 12 13 14 | -
o TREATMENTS 4
| : |




FIG. §-pH OF CANNED JELLIED CRANBERRY SAUCE
AS AFFECTED BY STORAGE TIME AND TEMPERATURE
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